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im&m i ] 

mmrmmm<D±m<D^< n^Burnm** ^y^mmmt^m^ mm 
unfr *>m&z nfc'pft < n i mo> * * v -fmtfmf&z nx v% z. n znm t. 

m&m 2 ] 

mmT&mm&mm t. mm* * v ^mo>mm n tfrnmrnzmmzftx^z z n 
zmmn'tzm&m i izmmo^mftmm. 

[SM^3] 

m&^wzm&?zi(g&n<nn9ttfmnm<Dwm \zm itiim^ nx 
mmrBmrnmrn^mm-t^z n*m®Lt.-*z>m&m.3\zmma>¥m 
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o 

tLTv%szLfc&^^^s»^i x«3 izmmo^mfomm. 

f^** SrtTi £^tfM^e>ftj££*lTV*Sri:$: 

i xj* 3 tcK*©^*fr«B. 

St. 

B«iHTSs«#©«!i®& t?itf m * * v -?m <o mm & m e> * * a $/ # 
m&m ii] 

4m*#2s«jlk:, McD-a5ic^^^«s^sffi-rs«^^s:^-r<5x 
mmmmmmm±izmmm^mmt^>Jimii. 
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> 

«&JB&*urr*Xgfc, 

f&IB#^A2/4f|6»«JbK:±®«*&^^«XSfc&*tfifcS:««i:'r« 
l 3 ] 

«rffi-7^^M©*--n/«KiTap«as:aa^« , r*xsi:, 
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[00 0 1] 
[0 0 0 2] 

$/#®^te#N£lC/h£ <?&oT^TV%S„ ^^1;^;I/®^^/Jn3 <&S£3f-W\° 
i/t&M. (MtiCs) ^§<^otbt^^, ^-v/N 0 S/^^*li-fe>^^ 

«?^"T S ilbt, 3f -v A° £/ # £ 3 r^jc^tc^^ L/ T/Jn 3 & ir 3f * /X 
[0 0 0 3] 

0.15 timUTOTlfJ >;i/-;i/©1Sf^ (5 1 2MfcT*y h D R AMlB:ft*B^ 
JKB) JCfcoT<«fc, «H&3 7£5rJ§m£L£:^tt (SN : Storage Node) « 

aoinxB:, «^llr«;JDX€:M'r*©■ee^«^i:alb<3^fcoT§T^^*. -e^ 
* a # mmm izmmm<D-m\< ^mmm zm^zzii tf#mzmm tc & o t s x v ^ 

So 

[0 0 04] 

^«^jrav^^£LTf^lft&%CD&C (B a, Sr)TiO s (J^TBS 
TI) #&3„ B S T^Srflg SmttfCttB S TJ^<D^^ifT*^ 

#H^CS:«^^S©T*X^ttJ-e^ff:$tlT : b^«'l4S:^•rRum (Ru0 2 Mtt 
, XttRuOg IK/Ru)^©«MI^S:m^^^f^^f?t>tlTV^S (1 9 
9 5*£IDEM Technical Digest, S.Yamamichi^, p.H9-p.l22) „ 
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[0 0 0 5] 

Ru o 2 m/Rum&mmmzwmmmt.vr-x&vvMDRAMftirvrti' 
zm^vmrnz^^xmi 9 zm^xmrntZo pssissi i±t:i 

tfifcMie, i/vni/^itwki 7*m&,v. mi<Dmmmnmi 9 i zmmi,x 

^7^2 0a, 2 0 b feSU&j&«W§a*U -?-<Z>&, f 2®IWI19 2^ 

iT^-y 6 $:^-r-& 0 -eo^s ^izm3<Dmmmm^i 9 3 

[0 0 0 6] 
[0 0 0 7] 

W§<Z>3£H©l«mW:B STjg|lc2>fbT£lC9 O^M^SfRl^lC^So 
[0 0 0 8] 
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[0 0 0 9] 

@2 OlZB-t ZolZ, SiS«l l±lcM$tlfei!!i^CDTEOSl2 
0 1 lC#>oT7£f&£*l£S r RuOg (^ttWglCffi^) 2 0 2©_t^$3- 

JCfcVxT, B STI2 0 3©j^iII©@Hfri£#*£<^ffcU &&izm&i$A 

y £ y s * mmm a**). *r*?^zs$ mnm&mm 

[0 0 10] 

izmfrtfx y \z u - * «m<z>*^ & 3f a s/ # mr t & y . *r*Ai/$m 

*K©illlftfel!lft*«R»Hi:«!oT^5i:v^ifflfi^*ofe. 
[0 0 1 1 ] 

[0 0 12] 

TgP«*£tf>3— gMcfc^T, *^*5/*lft*R©fflfflte#:*£<3g 

[0 0 13] 

#38f8<Z>Sl$li, U ^A*/#MR©y -^IJIffl 
(S* & H y , * -V A 2/ # & H y ft & ¥##§£S&tf <Z>^i£:£?£ % £ 

[0 0 14] 

[*ffl&#»-r*fc«><z>#«] 

[0 0 15] 

T3P«*§ £ , £ tf)TSS«1l<Z> $If £ 8 ? J: e> JCEMR $ ft fe * * A 5/ * MR £ . 
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r 0> * * A 2/ # tfiftffll Jt $ *l£ ±SPSi H £ ^ tf * -V A S/ # "fe £ Jlflf*r 

ZtoX^Z>?L£.$:ft®.t.-tZ> a 
[0 0 16] 

[0 0 17] 

[0 0 18] 

(2) (»#3C3) ^#^«_ttC^$tlfeQ^© 

tsps@£. zLCDTfiummommzm? *t>tzj&j&ztoit*r*rti/*mmvui* 

©«^#3t«ffi©«iSK:*f L/ tit{:M $ toX v^ & z: £ &#S& £ -* Z> o 
[0019] 

iff IBS V* iC RMS'? & t£&ffi<z>ffi5ttf%m<z>flni! tc*f L T SS lc?£/& $ to X V a 
[0 0 2 0] 

£ . t&fBT»«ffi©-t»*iHc jbj* s tot=. tuiE* * ^ > # mmmvmmte. 
mmT&mm&wmzj&f&zto fcm*v a v * mmm^mm £ »; m < tox 

[0 0 2 1] 
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Wsm*Wi/#tiMmtt.. (Ba, Sr) TiOg^SrTiOg^MS 
[0 0 2 2] 

[0 0 2 3] 

-hic$fe^m$r^-r^x^i:, «&gB^#Mc mm-7^y 4 mm&mm-tz>ffi\3& 

SrMtSIIi:, l«SHB§P^K:T^«^$:«l«)^^t- Silt, stfgBTSP 

^^as/^i mmm & n £ , mm * * a- v * mmm± iz±mnm & mm 

[0 0 2 4] 

(5) (tMi 2) (D^mfcmmommjjmiz. *m<*mm±iz. m 
jima. mm?? ymmz^tsffim<omm*v v ^m±izmmmz * - 

y *m&-t Z> Ig £ , lata v xi'^-^^i' IciffiBTSftli&tf* >y ^ 
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[0 0 2 5] 

(6) <»#3ii 3) o^mftmm&m&jjmiz, ^##««±jc, m. 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

[0 0 2 9] 

2><dt'*va*s* mmfcmconmm & gcjt v x mmx % . ^ ©mjh * * a # ^ 

[0 0 3 0] 
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[0 03 1] 

#Bitf>#4£ (v-vmrn. itmmm^) M*^±iDRAMi^i:LT©# 
«*y#fcLfc-r<5. 

[0 0 3 2] 
[0 0 3 3] 

[fs i (ommmmi 

MHZ. *$&m(D%Zl <DMt&]&MlZ.&t>Z>X# y ^iDRAMC^t'Jt;!/® 
Wtti&mf&*i*'?mT*$>2> 0 fcfc, mi (a) liDRAMOfjSS, mm (b) A 

-a' ®<DmmmT*&z> 0 

[0 0 3 4] 

ilil 1±©^- h^fbJ^l 3 ^LT, JKU ^/1J3>11 4 a&tfWS i 2 
[0 0 3 5] 

h^-;i/i 9 jcjku s/y =i>*»& 3&*3j<y ^yzi>zi>^^h2o (sn 

3>^n20a, B Lzr>#^ h 2 0 b) #S#>&*7£/&£ *ITVn£ 0 



1 0 
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<DB P SGm®^Mtt¥fi'fbStl. «3#|I3-T*&5o 
[0 0 3 6] 

£ffiCg§2&t^3<Z>«IMiem£&£fg2©B P SGI2 l&tfTEOS^ 
-ffcB!2 2^«Hr^««StlTV^S„ 312 ©B PSG12 1 RZf T E O S Milgl 2 2 
lCJ£j££*l£:?ilC, BL3>^^b^7^25 HltBLnVit^ h 2 0 b {C 
h*S2 6^mStlTVxS 0 fcfc, gTtttf 2©BPSGH2 1 

2S:tJfTEos^biS2 ztfmmztiZLmmzzt&xmmmmmz 1, 22^^ 

[0 0 3 7 ] 

';7^^;i/2 4^TEOS|S{[:l2 2©^ffi©^$tt, t*$>s„ 
[0 0 3 8] 

TEOSg|f[;ll2 2 JttCAU T;*#;i/2 4 $:^UTW^7^2 3 IC«^{C^ 
ifSSrRuOg 3^e>3&«*j« (Storage Node) (T^M^) 2 7 j&j&fit, 

£*ITV>£„ fftl2 7«Jffi©S r RuO s SV^JCttft-rsfSS©** 

[0 0 3 9] 

Ii«i2 7#^/*3*iTV*fc^TEO S»ftR2 2_tlCfcJ:*/y 3>ag-ffcK2 
8#j£f£2*lTV>£ 0 Ii«i2 7&rjtS/Un>S-ffc»;2 8©^®$:^^ J: "PIC 
, (Ba, Sr)Ti0 3 [B S T] JR2 9 jWgjfc3*VO*<5. 
[0 0 4 0] 

r^ctc, ~ <Z)<fc ? &&m&Nt3&£:^'*-« d r am* ^ y ■fe^©S83i*«SK:o 

[0 0 4 1 ] 
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0 2 (a) \Zt&-*&^\Z. MtM«g5X10 15 cm" 3 g^ ( 

10 0) I®pli/V3>lii l XliNSi/'J ziz/MtitiDmm^ n^-v*;i/ 

ny^jvzmm-tz (*H^) „ #cv>T*. Mx.\ifcfa&<< *ynyl-ytf (Ri 

E) £M^T, m*ffi®4 l&>ft<DMi&<DS i 1 1 iCggS 0. 

«tc$fcfiig&ili?>&#i. V^SSTI (Shallow Trench 

isolation) ^m^m^mj-^mmmi 2^m^^ a 

[0 0 4 2] 

13$:Mt6o -ett, ^ tlftllf 5 0 n mgS©^ 'J i/ U 3 >1 1 4 a ^ 

&^i?> WS i 2 J^l 4 bJhlC. ^x^©eagp-^-x@^©3i-/^>^^ h y 
^M^^<5^Un>^ftm (Si 3 N 4 M) ^f,)5:5^-h^^yil 5 

1 1 5 ?:iDXbT l/i/'^ hl&iitSo fit, h v zfM 1 5 £ 7^ 
*£LT, WSi 2 K14 bStJfjK 1 ; i/'Jn>Il 4 a -n> ^ £ 3 £ 

[0 0 4 3] 

|14a tWS i 2 Hl4 b£(D&mm* ^t>*PZ> >K U "F^f K^jtMS:M^TV> 
[0 044] 

t<DM&zfa±2-&z>f~t?>iz. w%.temmmmm.tpT° i o 5 o-c 

1 0 0#iIORTO (Rapid Thermal Oxidation) ^IC.fcS^^ltWffc&fi^ 
S ilil l©^i®lCV^»3>5^>ftlg| (*0^) 5:^t5„ 
[0 0 4 5] 
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[0 0 4 6] 

±micmz.&mm2 o nmmm<D*sv ^>mim (si 3 N 4 i) 

L P-CVD&IC J: ymm-tZo ^(D^ miZ±mizmi <DB P S GJ^I 8 £C 
VD^T*i|i«|5 0 0 nmiSt5„ ^lODBPSGll 8©iI?:MA« 

, CMP (Chemical Mechanical Pol ish ; it^tf3W.WMW V*T>f- N 3f 

t>y^H 5 Ji'VOsfe 1 <DB P SGI1 8©KJ?#1 0 0 n mig^tC <fc ? £ 
^ffi^W^^T^JS'ffci-So ^OCMPS{Cj:§f 10BPSGI1 8 ©^ffc 

[0 0 4 7] 

K:«*.tfllW2 0 nmgJtO»>'J a>^bK (SigN 4 R) &LP-CVD&IC 

«Ji^feft*y-^/Ki/>f Affile 

#S, #ICCMP £fT?|gS0>X h>y;^IilbT, Mx«2 0 n mgS©>> U =3> 
Iftl(Si 3 N 4 i) 5:LP-CVD^{Cj:y*ia-rs 0 
[0 0 4 8] 

&V*T?, H2 (b) JCjaVTJ:3JC, 'J V^77>f ?:fflV\til©BPSGll 
SJbfcjgjfcLfcl/S?;* h^4 2 £vx?tc, v-*/Kl/>f >tfift* l 6i:^^ 

h*-M9$:^tS„ Zl©=l>#? h/jN-;H 9 0>JgJ^Cti:, B P S Gl© 
i?>f>yu- htfS/'J 3>^>fb^©X-/^>^b- MC*fL 1 0^±^VN1© 

Mti 4 t;®t3>^^ h*-;i/l 9 lc*i«>&£;tx£ n + mtfV isVnyzi 
yZVV (19 a, b) £<Z>i/3- h*M<Z.£tfX*n. U Zfa± 
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[0 04 9] 

fc£>-f, h*-;i/i 9#*£fc||§n®^<z>^0>ftK:fc£i:v^;* y y 

[0 0 5 0] 

S3 (c) jcatr^ic, ^^Ml4 2^ltt, Affile; y 
(P + ) ^flfcHt (AsM K-tr>^Lfen + MOtKU J/'Ja 

>SS:LP-CVDffitCj:yii«Ofe|fe. CMP^R I E £iBV^:n*/^/ty 
^^&SVNTzr>^^ hjfc-;wcn + M&tfV i/V nyny* 9 h2 o (SNn 
>#*h2 0a, BL3>^^h20b) €r^JC«l«)ji*^ia > r&. ZL0O«|«> 
^^4lfcn + M©JKU2/Un>3>*^ h2 0(t V-*/ KU-f> jftifcMl 6 

[0 0 5 1] 

&V**e, S3 (d) C^-TJ:^tC, MA«f 2©BPSGH215:iIlCCV 
D^ICJ:*JM^.«3 0 0 nmlStlL/, S S> K*©J:tCCM PR?©* h <y AM 
fcUTTEOS»ffc|R2 2 1:1 0 0 nrngfC VD^CJ: »Ji|St5„ -£LT, 

BLn>^ hsh-^/jcsne-rsaga 3 5 0 nmgi®7>f>^iwbfc 

*-M:It©'J y ii: R I ES^^TH?Lt5. f bt, 0U;tfc£W 

I/T i NI/T i l^©ill^l^ii2 1, 2 2*KlJgJfcLfcagS3 5 
0 nmig|g©^>f ^(DiPt&tfB L3>^ h * - ;i/ t£ IC, Wt>*PZ> CM P&£ 
MV^^^-T^ • #V^>X^I (Dual damasceneX^I) £MV*T. BL3>^ 
N^-;i/*^a«)ji*tlfcB L3>^ S^7^25il 4 BL3>^h20b 



1 4 
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[0 0 5 2] 

i^f>^*it*^, ±mzi/vuymtm*3 o o n mesial u cm 

Pi^CDE (Chemical Dry Etching) &^lCj;yfcfy h$&2 6<Dmmz<D&i/ 
[0 0 5 3] 

[0 0 5 4] 

04 (e) IZj*-? & z> IZ^ U V 9*5 7 -i £ R I E&iZm ^T, 

JBISTiMit$IK2 1, 22tCSN3>#?h20 a ICg^^T £ 3 > # ? hjjx-;i,£|p§ 

TLbT, m^&wm/T ium/T im^<Dmmmz±mzmm^&&, cmp 

^ifCJ:»JTEOS|gftl2 2 _t<Z)ittJS18l£l&£ bT. n># * 
©*SN^^;i/ - zf^ym<DYf7^y2 3 £*i«>&^f!S-t<5 0 W/^^2 3 H: 
„ n + S0SN3>^(^ h2 0 a^lTV-X/KU>f>i;tIl 6 IC«^CI& 
izmmztiT^Zo ziy*? h^-;i/©g§?Llctttf^ Ml 2 6±cd^U nym.it 

mvnffltemmzmm-tz* z.<Dmmx*iz. ^^v-^^m^mmm^m^miz 

[0 0 5 5] 

Ik^T*. 04 (f) iC^fJ^lC mmVtcVJ^^yz 3 &CDE&tCj: »J, 

8^£M^T/tU T*#;i/2 4 (TiNE TiSiNi, T i A 1 Ng, Ta 
SiNg, WS i 2 m, TiCNif) CM P^=feMV%T*W 

&W*t-*ii:K:J:y» W^^2 3#fifc5£3ftT^jfcSftfc«#lc/ty r** 
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;i/2 4 &ajR»»C««>»#?B/fc-r*. 
[0 0 5 6] 

#cv*t% ®5 (g) ic^-t ±mizm?LiZ2 o nmnmommoisv n 

Z/mtm (S i 3 N 4 !^) 2 8 tffljUZTE O S®?ftlglfr £>&&V**Ji4 3^4 
U 3>SftBI2 8ilS:X-yf >^LT, A'J7^^/l/2 4«tS*-;i/4 5 

mi 9 Og?C&£ j:oic^-r-g>„ 

[0 0 5 7] 

*-;i/4 5 5:^^51^, 7^^I4 3 <D3Ly?->>fiZi/V nymitm2 8 £ 

mxny*>if£ft&^ 0 ^fe, M2 6 ±mtsv nymitrnzs/v ^>mitt&2 

[0 0 5 8] 

#C^T% 05 (h) iZ^t^vl^ U^hi4 4^^bfe^ Sfttbfc* 
-;i/4 5Jgas©/ty 7* 2,H/2 4 ©^tffifc^tf Affile, ^tfCVDS*fctt^ 
A^^^C<fc»J/<n^^-f h^^£#ofc:&«M:lg|T*&£S r Ru0 3 

IS ; it«iM2 7£«a.tf«;£C4 o o nmmmmnir&. 

[0 0 5 9] 

2 7<Z)i/U U>g>fbm2 8, 7^^I4 3lCg^£«cfc^T, 7 

&*KMIl0>:frfti:«&9 o Mtf>#g£^o Testis <fc e>tc 



1 6 
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[0 0 6 0] 

33T'ttitiiti:LTS r Ru0 3 J&OM&^fctfClOffctC*) R u|g|^ 
Ru0 2 i, Ptl, ReE Osl, Pdflg, Rhflg, Au^ I r|g, Ir 

[0 0 6 1 ] 

#CV>1r. 06 (i) iZ^k-t^o^ ffljL\,£CMP&^3iy?-Ay 2m*m^T 
7^^I4 3_htf>^»«*g#2 7 ZmikVT. Jft-;i/4 5 2 7 £*I 

Zo 

[0 0 6 2] 

*^v>„ fiti2 7©3iJi£|&£-r«5;i£lc£y, 11112 7©il$ttfi< 
^««@2 7MffiT*©^^5t^ : e5A.Sri:A^^eo 
[0 0 6 3] 

[0 0 6 4] 

$ ft & b s t m tfwmmmwffim <t *j k * < t<ft2>Mfatf&2>t=. 

[0 0 6 5] 

mmnm2 1 e>mm®>v>wm\z. i/'j3>iM2 8M^^i4 3 



1 7 
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[0 0 6 6] 
[0 0 6 7] 

[0 0 6 8] 

* ^ v -fe ^/M^ £ :* ^ y -fe M^^^CDl^^li 5: < -r »f # x 

# y 9mM<DV R AMg^XSglCfcV^fcJ:, < 
3d <5 o 

[0 0 6 9] 

IfcHT*, H7 (k) iZ^-T^olZ^ BSTl2 9 5:M^.«CVDj£T'Mi:2 
0 nm^©^{C^SJ:^tC*i^b, £ £ lC^HT?fetl«B STjg2 9 0>*£H 

[0 0 7 0] 

, »«*3^lRl±-rS. fcfc, «®JCjfc^Tffi*lfcMt*«2 7©_t®CDB S Tl 
[0 0 7 1] 

CVDjgt'BSTlSrJIitSItC.fcoT, 2 7 0±iBK:jg 

j&3*l£B ST]g|2 9(Z>IgJ£H:, mffi2 7 (DWmzmf&2tl£ B ST R2 9 ®IK 
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[0 0 7 2] 

■eit, 07 (i) Kjjk-t&oiz. *cvrt*s*<D7u-h 4 mm (±&ws) 3 

OtftSMAtfS r RuOg m*M?UZCVDmT*£miZ4 : OnmgliifS 
[0 0 7 3] 

fS*>»JlC, Ruf, Pti, Rel, I rjg, OsE P dfl|, Rhjg 

, Au^^A^MM^mj^^fett^tl^O^JS^bM. SrRuOg 

icMx.«^^xvT e o smikmtez&mmffiMWk m^-r) zmm* oon 
mmm c v d mx-mm. u cmp &i?fi^® tc & & £ -5 ic^s^ & e> 

[0 0 74] 

1 Nig^$:^£Mico^T*&^ifc#, t i Nm/T imamtemmm^vjs i 

2 ik, NbE t im^<D£?iz&mm. r4-i£©s/u-tf--f k$i, x 

3(Z)SI(^)t^ : '©-Sic«i?)J2 t *^LTfflv^s*P^«^-^r«>s 0 AVT**)]/ttm 
Iz&sbZtiZ&m*. tXJlzf^mm (Mx.«Wl^>T i NJBI) 
(SrRuOg I^Rulf) ©jK/SAU T«£©^t4rt*&S 0 dCDji&'&M 
& ii§ M Jft T* & tl fc£ r ^ IC IE j& L T V ^ V x0{ T* & M ^ £ * tfi T- £ £ . 
[0 0 7 5] 
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-T£Zl£#T*£&„ B S T^(D^^tf£OfnlJblC«J; *K ^-v^i/^a) U - 
[0 0 7 6] 

, f STg©||t$?:lRl±StS3^{CJ;ot, ^r^Ai/^0^tS:lnI 

[0 0 7 7] 

n>^fbffii2 8 wmvo zmmLx^wz/* nvTm^&^m^&v. mm 

[0 0 7 8] 

T*&£<Z)T% T a 2 0 5 M, S r T i O3 flgft £©MS*3i&#o8«#|ire*>j5l 
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